
IIIIIII

o.

IIIIIII

WORK PLAN
FOR

SOUTH CAVALCADE STREET
HOUSTON, TEXAS

REMEDIAL INVEST IGATION/FEAS IB IL ITY STUDY

O

Oo

March 18, 1985

COMPANY CONFIDENTIAL

i Work Ass ignment No. : 46-6L56
Document No.: 143-WP1-WP-ATEW-2

001104



IIIIIIII

COM
em*onmental engineers, scientists.s. & management consultants

I
I
I
I
I
I
I
I
I

RECEIVEDEPA REGION VI
1365 HMM 9 PH 3 '39
$U?ERFU:;Q Î AKCH
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March 18, 1985

Mr. Sam Nott, Superfund Coordinator
U .S . Environmental Protect ion AgencyGAW-ST
Interfirst Two Building
Da l l a s , Texas 75270
Mr. John Cochran, Regional Site Project Officer
U . S . Environmental Protect ion Agency
6AW-ST
Interfirst Two Bui ld ing
Da l l a s , Texas 75270
Project : REM II - EPA Contract No. n"8-01-6939/l43/WPl
Document No . : 143-HP1-MP-ATEW-2
Subject: Work Plan

South Cavalcade StreetHouston, Texas
Dear Mr. Nott and Mr. Cochran:
Camp Dresser & McKee Inc . (COM) is pleased to submit Volume 1 of theWork P l an for the South Cavalcade Street Site . It cons ists of two
volumes: Volume 1 is the technical portion of the Work Plan; Volume 2
contains the costs. These costs are est imates, and they assume the
use of outside, private, and subsurface invest igat ions using contrac-
tors approved for Basic Ordering Agreements under our REM II contract.
These t//o volumes of the Work Plan are accompanied by three ot'ier
documents: an Interim Site Character izat ion Report, a Site Plan , anda Project Operations Plan ( POP ) . This makes a complete package. Only
the technical portion of the Work Plan has been revised from the draft
documents submitted February 22, 1985. Insuffic ient time preventedcompleting these documents in final form.
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Mr. Sam Nott
Mr. John CochranMarch is, ig85Page ?

CAMP DRESSER &MCKEE INC.

»s if you have counts or quest 1ons.Sincerely,

Robert S. Kier ,
Site Manager
RSK/mero
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was initiated, however, the bond referendum necessary for the continued
development of the Houston Regional Rai l System failed, and further work
was cancel led. Although COM's work was incomplete, their three volume
report, "Cavalcade Contaminant Survey", dated July 11, 1983, nevertheless
provides the most detailed documentation of the nature and extent of
contamination at the South Cavalcade Street Site .

In April 1984, TOWR recommended the South Cavalcade Street Site for inclu-
sion on the updated National Priority List (NPL) with a Hazard Rank ing of
3 3 . 7 , In response to init iatives by TOWR, (Coppers retained HEI to perform
further site invest igat ions . A HEI report, dated May 8, 1984, presents the
results of that study. On October 2, 1984, the site was placed on the NPL.
COM was ass igned the site- under the REM II program in December, 1984.

The Work Plan details a total of sixteen tasks to be performed in carrying
out the Remedial Invest igat ion and the Feas ib i l i ty Study at the South
Cavalcade Street S i t e . These tasks are as fo l lows:

O

O
O

TASK 0 - Develop Work P lan
TASK 1 - Compile and Evaluate Background Information
TASK 2 - Perform F ie l d Invest igat ions
TASK 3 - Perform Endangerment Assessment
TASK 4 - Prepare Immediate Reme'dial Invest igat ion Report
TASK 5 - Prepare Draft Remedial Invest igat ion Report
TASK 6 - Prepare Final Remedial Invest igat ion Report
TASK 7 - Develop Remedial Alternatives
TASK 8 - Screen Remedial Alternatives
TASK 9 - Perform Laboratory Stud ie s/Pi lot Testing
TASK 10 - Evaluate Remedial Alternatives
TASK 11 - Develop Conceptual Des ign
TASK 12 - Prepare Draft Feasibi l i ty Study Report
TASK 13 - Prepare Final Feasibi l ity Study Report
TASK 14 - Perform EPA Designated Activit ies
TASK 15 - Reporting and Management

001110
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An addit ional document or set of documents address ing the fo l lowing must be
prepared:

Health and safety plans, governing al l on-site invest igat ions ;
Qual i t y assurance and quality control p lans , governing al l on~site
work, laboratory analyses, work conducted by outside contractors
and data va l idat ion ;
Fie ld sampl ing and analyses p lan, governing specif ic procedures for
the col lect ion of samples and for the laboratory analyses and the
disposal of al l excess mater ia l s ;
Site management p lan , deta i l ing site operat ions and s ite security,
and inc lud ing contingency plans; and
Data management plan, conta in ing the bas ic gu ide l ines for recording
and preserving data.

The Project 0 ̂ rations Plan ( P O P ) , prepared by COM is provided as an
example . The POP is a combinat ion of s i te spec if ic health and safety
p lans , quality assurance and qualty control p lans , and sampl ing and analy-^;Sb. W*t ist ical plans . It^ap^rs a basic guidance document for all field and

^^
analytical act iv i t ies as well as quality assurance throughout the R I/FS
work. Koppers shal l be respons ib le for production of the pert inent plans
governing their work and shal l present those plans for review and approval
by EPA prior to in i t ia t ing onsite invest igat ions .

Oo
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scale wood treatment operation just north of the oresent-day Cavalcade
Street in the early 1950 ' s .

The KCI property south of the present-day Cavalcade Street was transferred
by recorded deed to Merchants Fast Motor Lines (Meridian Transport Company)
in 1%2. The property was subsequently subdivided into three ownership
tracts, as shown previously on Figure 2-2. A northern portion of about
22,5 acres was transferred to the Baptist Foundation of Texas. This tract
has been leased and developed by the Transcon Trucking Lines, with a
sublease to AJF Leasing, Inc.

A central tract of about 18 .2 acres remains in the ownership of the
Meridian Transport Company and is presently undeveloped and idle. The
southern tract of about 28 .3 acres was subdivided into two tracts after its
acquis it ion by Merid ian Transport Company in 1062, The southeastern 13 .4

k*.«,^t, 3/J57?*,acres is owned by Rex **ptf and presently used by Pal let ized Trucking, Inc.
The southv/estern tract of 14 .9 acres remains in the ownership of Meridian
Transport Company and is deve loped for use of the Merchants Fast Motor
L ine s .

2 . 1 . 4 HISTORY OF RESPONSE ACTIONS

The Houston Metropol i tan Trans i t Authority (MTA),' as part of its proposed
METRO-Stage On^ Regional Rail System (RRS) study, investigated the feas-
ibil ity of including the property designated in this report as the South
Cava lcade Street Site as a yard, shop and terminal facil ity for the RRS.
Under contract to the Houston Transit Consultants (HTC), prime contractor
to the MTA, the firm McClel land Engineers , Inc. (ME!) was selected to
perform a geotechnical invest igat ion of the s i te * Dur ing the course of
that invest igation, observations were made of probable contamination of the
site with toxic waste materials from previous commercial or industrial
areas.

At that time (early 19R3) , the state agency responsible for hazardous waste
control, the Texas Department of Water Resources (TDWR), was notified of
the probable contamination of the site. The TOWR then initiated the

<M
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O
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TABLE 3-1
REQUIREMENTS, ADVISORIES , AND GUIDANCE TO BE CONSIDERED

1. Federal Requirements > Advisories and Procedures
• Recommended Maximum Concentration Limits (RMCLs)
f Health Advi sor i e s , ERA, Off i ce of Water
• Federal Water Quality Criteria

Note: Federal water qual ity criteria are not legally enforceable.
State water quality standards, developed using appropriate aspects
of cases, States' water qual ity standards do not include spec if icnumerical l imitations on a large number of priority pol lutants.
When there are no numerical State standards for a given pollutant,
Federal water qual ity cr i ter ia should be cons idered.

• Pub l i c health bas is in l i s t ing dec i s ion under Sect ion 112 of the
Clean Air Act

• EPA ' s groundwater protection strategy
• TSCA health data
t TSCA chemical advisories (two or three issued to date)
t Advi sor i e s issued by FWS and NWFS under the F i sh and w i l d l i f eCoordination Act
• National Environmental Policy Act
• TSCA Compl iance Program Pol i cy
• Resource Conservat ion and Recovery Act

2. State Requirements
• Texas Department of Water Resources State Ground Water Withdrawal

Approvals
• Requirements of TOWR hazardous waste program
t State Implementation Plan and Delegated Programs Under Clean AirAct
• Texas Department of Health Dr ink ing Water Criter ia
• All other State requirements, not delegated through EPA authority.

O
O
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TABLE 3-1 (cont inued)

3. Local Requirements

• ?nrn?n«? of

l*?
t

1

1ona l ^^tant Discharge E l im ina t ion System permitfor local publnc ly-owned wastewater treatment faci l i ty.
• Local sol id waste management ordinances
• Local zoning laws and regulations
• Other local requirements

O
O
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These qualitative determinations will be substantiated with an evaluation
of the basic processes involved in wood preserving operations, the physical
and chemical properties of the materials used to treat the lumber, and with
such tests as the EP toxicity. Unfortunately, there are no currently
promulgated environmental criteria or standards for contaminants in soils,
except for PCB-contaminated soils which are subject to TSCA limits. It .
will, therefore, be necessary to consult with EPA to review the exposi-pe-**
•iiGGGSGfnonts and determine an appropriate range of cleanup levels for
contaminated soils at the South Cavalcade Street Site.

3.2 .4 CONTAMINANT CRITERIA FOR SURFACE WATER

The principal criteria for surface water are water quality standards
promulgated by EPA and the State of Texas to protect the public health or
welfare and enhance water quality. Toxic pollutants are emphasized by
current EPA regulations as the basis for permit limitations under the
National Pollutant Discharge Elimination System. However, Texas standards
do not include numerical criteria for many toxic chemicals, alchough there
is a general narrative requirement that waters must not contain toxic
substances in toxic amounts. In the absence of state numerical criteria,
EPA water quality criteria will be used as the basis for evaluating cleanup
actions at the South Cavalcade Street Site. These criteria are listed on
Table 3-4. Final cleanup levels for the site will be based on the numer-
ical criteria and review of the Endangerment Assessment with EPA. Addi-
tionally, the drinking water standards listed in Table 3-3 will also be
applicable to surface water.

3.2 .5 CONTAMINANT CRITERIA FOR AIR QUALITY

Air emissions from the South Cavalcade Street Site produces no significant
impact to contiguous areas. The site, located in greater Houston (Harris
County), has an air qualty consistent with other areas of the city. The
site location is in an area classified as nonattainment (not presently
meeting national ambient air quality standard - NAAOS) for both ozone and
total suspended particulates. The greater Houston area is classified as
being in attainment for sulfur dioxide, nitrogen oxides and carbon

O
o
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monoxide. The existing trucking operations may contribute in small
quantities to the nitrogen oxides and carbon monoxide levels.

No direct sources of air contamination fro.Ti the previous creosoting and
wood preserving operations exist. All potential disposal and operations
areas are presently covered with fi l l or vegetation. This provides a
barrier which prevents direct contact between these potential sources and
the air. Although waste products from this site contain odorous compounds
that would degrade ambient air quality, this barrier prevents diffusion of
these compounds into the ambient atmosphere. Only upon exposure of the
underlying contaminated soils through investigation and/or construction
activities could air quality degradation in the immediate area possibly
occur. As discussed previously, the waste creosote products disposal at
this site appear to have been subjected to environmental degradation;
avai lable data suggest that only refractory non-volatile compounds remain.
As a result, no major concentrations of volati le organics which might
influence the ambient atmosphere are expected. Thus, no significant impact
to local or regional air quality is expected.

In the event that remedial action at the site involves excavation, federal
and state air quality regulations must be fol lowed. Tables 3-5 through 3-7
below summarize the federal and state standards on air pollutants of
potential concern at this site.

If incineration is included as part of a remedial action, federal and state
emissions standards as well as ambient air quality standards must be
addressed. Table 3-7 outlines federal and state emissions regulations
concerning the pollutants that may be of concern at this site.

3.3 PRELIMINARY IDENTIFICATION OF DATA GAPS AND ISSUES RELATED TO
EVALUATING ALTERNATIVES

Oo

For each of the identified Remedial Alternatives, the data required to
assess, screen, and evaluate the alternatives have been identified. These
data requirements have been ccinpared to the existing information in order
to delineate supplemental data needs. Composite requirements of the

3-
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4.0 SCOPE OF WORK
4.1 DEVELOPMENT OF A WORK PLAN

OBJECTIVE

«... <.„„„,„ ,,18«. (;™ 7—s " ' or

II 4 . 1 . 2 . ' -PRQACH

Fifteen tasks have been formulated

oo

IIII
-

IIII

TASK
TASK
TASK
TASK
TASK
TASK
TASK
TASK
TASK
TASK
TASK
TASK
TASK
TASK
TASK

0-Develop Work Plan
1-Compi le and Evaluate Background Information2-Perform Field Investigations
3-Perform Endangerment Assessment
4-Prepare Draft Remedial Invest igation Report
5-Prepare Final Remedial Invest igation Report6-Develop Remedial Alternat ives
7-Screen Remedial Alternat ives
8-Perform Laboratory Studies/Pi lot Test ing9-Evaluate Remedial Alternat ives10-Develop Conceptual Des ign
11-Prepare Draft Feasibi l ity Study Report
12-Prepare Final Feasibi l i ty Study Report13-Perform ERA Designated Act iv i t ies14-Report ing and Management

4-1
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• The Interim Site Characterization Report
• Site Plan s .

In addition to the Work P lan , reference to these documents whi le performing
the Remedial Invest igat ion and Feas ib i l i ty Study for the South Cavalcade
Street Site is es sent ia l . Addit iona l work needed to prepare company and
s ite-specif ic documents necessary to support the Work Plan and to perform
the RI/FS work is detailed below. An example of these documents is pro-
vided in the accompanying Project Operations Plan prepared by Camp Dresser& McKee Inc.

4 . 1 . 3 SUBTASK OA - PREPARE HEALTH AND SAFETY PLAN

Object ive -- To prepare a site specif ic health and safety p lan , or the
equ iva lent , that shall govern al l on-s i te act iv i t i e s at the Soutn CavalcadeStreet Site ,

Methodology --> Based on an understanding of level and kinds of contamina-
tion at tne South Cavalcade Street Site , a site spec if ic health and safety
plan should be formulated and submitted to EPA for review and comment prior
to commencing any onsite work. At a minimum, this plan shall detai l :

• Personnel protective equipment requirements keyed to general ized
s ite local i t ies and act ivit ies

• Required safety equipment onsite
• Personnel tra in ing requirements
• Medical survei l lance program
• Personnel hygiene requirements
• Contingency plan and emergency procedures
• Site personnel activity safety monitoring program
• Decontamination procedures
* Responsibi l ity for heaKh and safety

4-2
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• Standard operating procedures
t Site description
• Hazard evaluation
t Work limitations
• Emergency information
• Safety of nearby workers and residents

Deliverables — A health and safety plan; see example provided.

4 . 1 . 4 SUBTASK OB - PREPARE QUALITY ASSURANCE PLANS

Objective -- To prepare site-specif ic quality assurance and quality control
plans that shall govern all work performed onsite and in the office for the
RI/FS, including! but not limited to laboratory analyses, work performed by
outside contractors, and data validation. The plans shall be developed in
accordance with EPA's "Interim Guidelines and Specifications for Preparing
Quality Assurance Project Management Plans,"

Methodology -- Rased on an understanding of the South Cavalcade Street
Site, the RI/FS process, and the intent of accomplishing the Remedial
Objectives, site-specific quality assurance and quality control plans shall
be formulated and submitted to EPA for review and comment. It should be
understood,, that quality control refers to the procedures implemented to-ttfcj- W. 7/Ji/KensureH]j> the data collected are of the highest caliber, whereas quality
assurance refers to the set of independent checks and verifications that
the quality control procedures have been implemented and are functioning.
Quality control includes such things as instrument calibration and main-
tenance procedures and data recording and gathering format. Quality
assurance includes use of duplicates, spikes, and trip blanks , data
validation, and other internal audit procedures.

Oeliverables -- A quality assurance plan and a quality control pain for the
South Cavalcade Street Site; see example provided.

O
O
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4 . 1 . 5 SUBTASK OC - FIELD SAMPLING ANO ANALYTICAL PLAN

Object ive -- To prepare a site-specific sampl ing and analyses plan that
detai ls all sampl ing and analytical requirements and procedures for per-
forming the R I/FS at the South Cavalcade Street Si te *

Methodology — A site-specif ic field sampl ing and analyses plan shall be
formulated and submitted to EPA for review and comment. The field sampling
and analytical plan shal l be the contro l l ing document for all sampl ing and
analyses performed onsite work at the South Cavalcade Street Site and all
laboratory analyses . At a minimum this plan shal l deta i l :

accordance withThe kinds of samples that wil l be taken;
this Work Plan
The locations at which all samples are to be obta ined;
accordance with this Work Plan
Sample numbers
Sampling techniques and protocols
Quant i t i e s required for specif ic analyses
Field hand l ing procedures
Fie ld tests to be performedj inc luding procedures and the equipmentto be used
Data entry requirements
Sampling team members and respons ib i l i t ies
Sample packaging, mark ing, and shipping requirements
The name, address, telephone number, and contact at the analyticallaboratory
Analytical procedures to be used
Data reporting requirements

O

O
O
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SUBTASK 00 - PREPARE SITE MANAGEMENT PLAN

Object ive — To prepare a site-specif ic management plan governing all
operations at the site, inc lud ing site access , site security, contingency
plans for other than site personnel, and the general coordinat ion of all
activities planned for the site.

Methodology — A site-specific site management plan shall be prepared for
the South Cavalcade Street Site, and submitted to EPA for review and
comment. The plan shall govern activities on the site, access to the site,
disposal or decontamination of field equipment, and site security and shall
include contingency plans to deal with non-site personnel.

Reliverables -- A site management plan; see example provided.

C\J

O
O

The above described plans may be completed as separate, indiv idual plans or
as a set of plans encompassed by a s ingle document. Should a s ingle docu-
ment be prepared, the components that would be the equivalent of the above
plans must be clearly evident.

4 .2 REMEDIAL INVEST IGATION

4 . 2 . 1 OBJECTIVE

The primary object ive of the Remedial Invest igat ion is to characterize the
South Cavalcade Street Site in terms of the nature and extent of contamina-
tion at the site and its threat to human health, welfare and the environ-
ment. A second objective of the Remedial Invest igation is to obtain the
requisite information for performing a Feasibil ity Study to ascertain the
most feasible methods to remediate the threats to public heatlh and safety
and the environment, in accordance with the National Contingency Plan. The
background of the site—its location and history of use and the nature and
extent of the problem—has been summarized in Section 2 of this Work Plan
and are described more fully in the Interim Site Characterization Report
for the South Cavalcade Street Site. The accompanying Site Plans provide
additional relevant information with respect to the location of current

4-5
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facilities on the site, facilities related to the wood treating and pre-
serving activities that formerly occurred on the site, and proposed
sampling localities. All tasks of the Remedial Investigation are to be
performed as described below and in accordance with Koppers1 Project Opera-
tions Plan for the South Cavalcade Street Site or an equivalent set of
plans.

4.2 .2 TASK 1 - COLLECTION OF ADDITIONAL BACKGROUND INFORMATION

SUBTASK 1A - RCVIEW KOPPERS COMPANY FILES AND INTERVIEW FORMER EMPLOYEES

Objective -- To obtain all possible information relating to past operations
by Koppers Company and its predecessor National Creosote and Lumber Company
at the South Cavalcade Street Site. This information might include further
documentation of the processes that were used, waste disposal practices,
spills that were used, and the locations of important faci l it ies. Historic
site plans and maps would be particularly useful.

Methodology - Careful review of Koppers Company files and archival data;
interviews with current and past employees of Koppers Company and it pred-
ecessor, National Creosote and Lumber Company, who might have information
pertinent to the facil it ies and the operations at the South Cavalcade
Street Site.

Deliverables — Addenda to the previously prepared Site Plans and Interim
Site Characterization Report.

SUBTASK IB - AERIAL PHOTO EVALUATION

Objective — To evaluate historic aerial photos to document the kinds and
locations of wood treating and wood preservation operations that have
occurred on the South Cavalcade Street Site.

Methodology — Review and interpret available aerial photography for the
South Cavalcade Street Site. A preliminary listing of sources, vintages,
scales, is contained in Table 4-1, Interpretation using stereo pairs may

CM
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TABLE 4-1
HISTORICAL AERIAL PHOTOGRAPH COVERAGE FOR

SOUTH CAVALCADE S ITE , HARRIS COUNTY, TEXAS

Comment Year

B 4 H 1930

B 4 W 193S
B 4 H 1938

Unava i l ab l e 1938

B 4 W 1944

B 4 W 1945
8 4 H 1952
B 4 W 1953

8 4 W 1955
B 4 W 1956
B 4 W 1956

B 4 H 1957

B 4 W. 1964

B 4 W 1965
8 4 W 1966
B 4 W 1971
B 4 W 1972
3 S W 1973

B 4 U 1974
8 4 W 1975
8 & H 1975

Agency

Tobin

Houston Pub. L ib .
N a t ' 1 . Archives
(ASCS)
Texas Petroleum
Information Ctr .
ASCS

Houston Pub. L i b .
Houston Pub. Lib .
ASCS

Houston Pub. L i b .
Tobin
Texas Petroleum
Information Ctr .
ASCS

ASCS

Houston Pub. Lib .
uses
Adams Aeria l Survey
Adams Aeria l Survey
ASCS

Adams Aeria l Survey
Houston Pub. L ib .
Tex. Highway Oept .

Scale photo No. cost Tnts l* * * * V*Uot i lUL a l

l" = 1500 ' $50 first
photo 525 e
add. photo
per roll

1 : 24 ,000
1 :20 ,000 B Q Y t S . 4 , 3 , 53.00 e a . $ 15 .00

1 :20 ,000

1 : 20 ,000 BQY-4C 144, 3 .00 e a . gfQQ1 43 , 142
1 : 18 ,000
1 :20 ,000
1 :20 ,000 BQY- 13M 86, 3 .00 ea . 9 .00

87, 88
1 : 2 0 , O O U
1 "6300'
1 :2500

1 :30 ,000 BQY-4T 135 , 3 .00 ea . 9.00136 , 137
1 :20 ,000 BOY-3FF 144, 3 .00 ea . 12 .00

145 , 146 , 147
1 : 1 2 ,000
l : 2 1-31 * S . O O e a .
1 : 36 > ° ° ° 15.00 ea.
l : 3MOQ 1S .00 ea< i

1 : 40 ,000 A40-48201- 3 .n0 M . 9.00173 , 199 , 200
1 : 36 ,000 l S iOQ

1 : 12 ,000
1 : 1 2 ,000

r<~s
CM
V"
•<r—
Oo

*Hore recent photos avai lab le , but probably unimportant.
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provide the best approximat ion of the fac i l i t ies and plant layout at the
time the photographs were taken. Compos ited en largements may then be used
to generate a ser ies of overlays that inc lude, among other th ings , de l i nea-
t ion of areas where contaminated soi l s are potent ia l ly present , either
because s ta in i ng is v i s i b l e on the photographs or because the fac i l i t ies
and the structures observed are those where, through use, contaminat ion
might occur.

De l iverab l e s — Addenda to the Site Plans and the Interim Si te Character-
i za t ion Report,

SUBTASK 1C - S ITE SURVEY

Object ive -- To produce a survey of the South Cava l cade Street Site that
accurately de l ineates the current topography, us ing a one-foot contour
i n t e rva l , s i te boundar ie s , and ex i s t i ng features ; bu i l d i ng s , paved areas ,
storage tank s , ra i l l i nes , load ing docks , waste p i l e s , observat ion we l l s ,
etc . The occurrence of above and below ground ut i l i t ies on and adjacent to
the s i te should a l so be determined and plotted on the survey. The topo-
graphic survey may u l t imate ly become the base map on which all areal in-
formation obtained in further Remedia l Inves t igat ion work is p lotted.

Methodology -- The s i te survey may be produced us i ng a combinat ion of
aeria l photography, ground-surveying, and research of the local uti l ity
company f i les .

Oel iverab les -- A site survey, with topography, that can serve as the base
map for p lott ing all areal information obtained in the future, and overlays
depict ing current fac i l i t ies on the site and ut i l i t ies on and adjacent to
the s i te . These de l iverab les shal l become addenda to the Interim Report on
Ex i s t i ng Information and the Site Plan s , The scale of the s ite survey
shal l be 1" = 1 0 0 ' .

CM
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SUBTASK ID - WELL INVENTORY

Object ive — To document the occurrence of all current and historical muni-
c ipa l , industr ia l and domestic water we l l s , waste d i sposa l we l l s , or oi l or
gas wells within two miles of the site.

Methodology -- Review and compile data from the records and publ icat ions of
the Texas Department of Water Resources and the Texas Rai l road Commiss ion .
Fie ld verify the presence of these we l l s . In add i t ion , inventory and f ie ld
verify the presence of any wells for which there is nc record with the
public agencies that might occur within the equivalent of three city blocks
of the current s ite boundary, or the l imits of the contaminant plume,
whicnever is greater . Interviews with current and former employees of
major companies and home owners in the area might be necessary.

Oeliverables -- A detailed documentation, using maps, copies of public
documents, and necessary narrat ive descr ipt ion , of the we l l s that occur in
the vic inity of the s i te . Those for which there is a publ i c record shall
be f ie ld ver if ied as to locat ion, use , and condit ion wi th in two mi les of
the s i te ; those identified within the equivalent of three city blocks of
the current site boundary, or the contaminant plume, may include those for
whic^ there is no publ ic record.

4 . 2 . 3 TASK 2 - PERFORM FIELD INVESTIGATIONS

SUBTASK 2A - SURFACE WATER CHARACTERIZATION

Object ive -- To obtain information on the qual ity of surface water runoff
l eav ing the site, in puddles on or adjacent to the s i te , and in drainage
ditches on and or adjacent to the site. Although past sampl ing at the
South Cavalcade Street site suggests that contamination of surface water is
not a problem, this should be verif ied with addit ional sampl ing. The sur-
face water samples shal l be analyzed for contaminants that might be incor-
porated into the water from past wood treating and preserving operations.

in
CM

O
O
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Methodology -- Runoff sha l l be sampled at least twice during the field
program. In each of the sampl ing rounds, two samples shal l be taken during
the first f lush, that is when runo ff beg ins . One of the samples taken
during the first flush should be a sample only of the water, that is with-
out sediment or surface f i lm . The other sample should include the surface
f i lm. If no surface f i lm exists at the time of sampl ing, this sample may
be omitted. All sampl ing equipment shal l be properly cleaned prior to useor reuse.

Sampl ing Locations — Tentative surface water sampl ing locations are shownin Figure 4-1 and descr ibed below.

1) In the drainage ditch and catchment bas ins north and east of
Mer id ian Fast Motor Freight L ine s ; one local ity

2) In the drainage ditch on the east s ide of the s ite adjacent to the
Houston Bel t and Terminal rai lroad l ines ; two loca l i t ies .

3) In the drainage ditch adjacent to the Mis sour i Pac i f i c Rai l road
l ines at the southwest corner of the Si te where the ditch passesbeneath Col l i ngsworth Street .

The final se lect ion of the locat ions for surface water sampl ing shal l be
maoe with the review and guidance of EPA after subtask 1C - Site Survey hasbeen completed.

Analyses -- Analyses of first round surface water samples shal l be for thefol lowing:

Fie ld

• pH
• Temperature
• Conductivity
• Dis so lved oxygen
• Flow

Method No,

150. 1
170U
120.1

360. 1/360.2

CM

O
O
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s ign i f i cance of the contaminat ion. In addit ion, should sampl ing and
analyses of the sha l low groundwater beneath and adjacent to the site reveal
that the movement of contaminants to nearby drainage ditches and bayous is
occurring or is l ikely to occur, addit ional surface water samples in those
drainage d i tches and bayous wi l l be required. In all cases, review and
guidance by £PA shal l determine whether addit ional sampl ing shall be
required.

SUBTASK 2B - SURFACE SEDIMENT CHARACTERIZATION

Object ive -- To obtain information about the surface sedinents that occur
in dra inage courses and other low lying areas on and adjacent to the South
Cava l cade Street Si te . Although past sampl ing suggests that contamination
of the surface sediments in the drainage courses on and adjacent to the
s i te is not a severe problem, th is should be verified with addit ional sam-
p l i ng .

Methodology — A single tube, shal low water sediment sampler may be used to
collect the surface sediment samples. Samples should be collected during
the surface water sampl ing , when the "first flush" sampl ing water samples
are collected. Additional samples may be collected in other low-lyino
areas or drainage courses where no runoff is encountered during the sam-
pl ing of the surface water. All sampling equipment shall be properly
cleaned prior to use or reuse.

Sampling Locations — Tentative surface sediment sampling locations are
shown in Figure 4-1 and described below.

1) In the drainage ditch and catchment basins north and east of
Meridian Fast Motor Freight Lines; one sample,

2) In the drainage ditch on the east side of the site adjacent to the
Houston Belt and Terminal railroad lines; two sampling localities.

3) In the drainage ditch adjacent to the Missouri Pacific Railroad
l ines at the southwest corner of the site.

4-13
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Laboratory Analyses3

1) Volat i l e Organ lc s ; Library Search
b

2) Acids; Library search^ £t *»*
3) Bases/Neutrals ; Library search0

4) Priority Pollutant Meta ls * Iron"
5) Cyanide
6) Arsenic
7) Size Analys i s

Method No.

8240
8250
8250
6010
9010
7061

ASTM D-0422
Complete analyses, as described above, shall be performed on the first
round of sediment samples. For tha second round of sediment samples, the
following modif icat ion is permitted for the sediment sample analyses:

* Volat i l e Organ lcs ; Library search*5 -- Select one-third of samples
aAll laboratory analyses are to be performed by a laboratory exper-. fenced and equipped to handle high hazard mater ia ls .
The l ibrary search is to identify up to 10 compounds with concentra-^lons greater than 10 percent of internal standards. -W-tfc -u4/Wt/MvVJL^he library search is to identify up to 20 conipounds*Clth concentra-.tions greater than 10 percent of -internal standards.
Iron may be deleted on the second round of sediment sampling with EPAapproval.

Del iverables —

1) Results from analytical laboratory analysis

2) Completed chain of custody forms

3) Memorandum describing field activit ies and documenting sample
collection and sampling techniques

Contingency *- Should extensive or severe levels of contamination be found
in the surface sediments on or adjacent to the site, or should the results

4-14
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of the two rounds of sampl ing of the surface sediments be in confl ict ¥
addit ional sampl ing shal l be required to resolve the contradiction and, if
necessary, to ascertain the sources of the contamination. In addit ion,
Should sampl ing and analyses of the sha l low groundwater beneath and
adjacent to the site reveal that movement of contaminants to nearby
drainage ditches and bayous, then the sampl ing of surface sediments in
those drainage ditches and bayous shall be required. Furthermore, if the
analytical results indicate the presence of pentachlorophenol at concentra-
tions greater than 1000 ppm, further field invest igat ions should cease im-
mediately, and the scope of work reevaluated and revised. In all cases ,
review and guidance by EPA shal l determine whether addit ional sampl ing andanalyses wi l l be required.

SURTASK ?C - GEOPHYSICAL SURVEYING

Object ive -- To Survey the South Cavalcade Street Site using geophysical
tools ; surface res i s t iv i ty, electromagnetics, ground penetrating radar, or
some combination of the three. The purpose of the geophysical invest iga-tion is :

1) To employ a rapid, non invas ive invest igat ive technique as a means
of supplementing information obtained from bore ho les .

2) To provide a means of correlat ing and f i l l ing information betweenex i s t ing bore holes.

3) To provide a means of better def in ing the conf igurat ion and
attitude of important strat igraphic units beneath the site and in
part icu lar to identify subsurface irregular it ies in the sha l lowaquifer,

4} To provide a means of identifying concentrated accumulations of
contaminants from the former wood preserving operations on the
s i te , or any current operations on the s i te .

O
O
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5) To provide information relat ive to alter ing or modifying the sub- I
surface sampling program and the sha l low v/el l ins ta l la t ion program 1
described below. 1

1Methodology - Because of the uncertainty as to whether geophysical tech- |
•niques ( i .e. resistivity, electromagnetics, and ground penatrating radar) fl

will produce usable information at the South Cavalcade Street Site, the 1
three techniques should be tested for uti l ity and effect iveness . Based on 1
current information, the test area should be relatively free of contami- 1
nants from the wood preserving operations that occurred there and at some CM I

N-\ 1distance from ex ist ing bu i ld ings , fences, power l ines and the l i k e . It is I
v- 1imperative to determine at the outset which, if any, of the geophysical I

tools can be employed. O 1
O 1

Resis t iv i ty soundings should be performed first fol lowed by test ing of the 1
electromagnetics and ground penetrating radar to arrive at the optimum com- I
b inat ion that provides the best resolut ion; continuous prof i l i ng is 1
des ired. Should any, or some combinat ion, of the geophysical techniques 1
prove effective, a plan to investigate the rest of the site should be 1
developed and submitted to ERA for review. I general , the initial 1
prof i les should be widely spaced, with i n f i l l i n g traverses estab l i shed 1
based on the results obtained, the ability to traverse the site with the 1
particular geophysical tool being used, and other factors, as identified in 1
the field. Onsite data process ing capabi l i ty wi l l fac i l i tate obta in ing 1
maximum benefit from the geophysical too l s . I

Sampl ing Loca l i t i e s — To be determined in the field based on the criteria 1
establ i shed in "Methodology." 1

fieliverables — I

1) Contour and isopach maps and stratigraphic profiles of the soils I
mater ia ls of the shal low aquifer and the overlying materials. I

2) Memorandum conf irming or recommending alterat ions and modif icat ions 1
of the subsurface boring and well instal lat ion programs described 1below. • 1

_____ _______ —— — ——— — ————— ——————
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Contingency -- The geophysical invest igat ion program described above is
highly dependent on the success of the tests and the care with which the
program is carr ied out. Addit ion of traverse l ines may be des irable to
better define subsurface and contaminant conditions at the site. The
review and guidance of EPA with respect to the test results and the data
gathered subsequently shall determine whether additional geophysical work
should be carried out or whether further work may be eliminated.

SUBTASK 20 - SUBSURFACE SOIL SAMPLING

Objective -- To characterize the areal extent and depth of contamination in
the subsurface soils on the South Cavalcade Street Site and the physical
properties of the soil mater ia l s . Although the intent is to adequately
characterize the entire site, emphasis in the subsurface sampling should be
on those areas that are most l ikely to be contaminated.

Methodology — Local i t ies specified below for subsurface so i l s invest iga-
tion should be investigated first with a portable power auger to ascertain
the limits of soils contamination and to guide the placement of deeper
subsurface bor ings . Mater ia ls brought up from depth with the power auger
shall be visually described and tested for zinc, chromium, copper, and
arsen ic with a portable X-ray fluorescence machine or the equivalent , and
for total hydrocarbon content or equivalent using both a flame ionization
detector such as an OVA 128, or the equivalent, and an HNu with a lamp
having the appropriate ionization potential . On the average, one sample
from each power auger boring shall be tested for the above metals and total
hydrocarbon content. All downhole equipment shal l be properly cleaned
between use. All materials removed from the holes shall be collected,
conta iner ized, and stored in compliance with RCRA regulat ions (no permit
required) for propoer disposal. The holes will be grouted back to the
surface with a non-shrink bentonite-cement mix.

o
o

'"ontinuous borehole samples shall be obtained using a combination of dry
augering and either thin wall (Shelby tube) or split spoon samplers. At
each sample locality, the sampler should be advanced either by pressing the
sampler into the soil (thin wa l l ) or by dr iv ing it downward (split spoon).

4-17
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Upon removal from the ground, the samples should be checked for the
emission of volat i le organics . After extrusion or opening of the sample
and a recheck for volati le emis s ions , the outer one-half inch and the
disturbed ends of the sample should be trimmed, and the sample described,
sectioned, and bottled for further analyses or storage, as appropriate, «
All downhole sampling equipment shall be cleaned prior to reuse; details of
the sampl ing procedure are contained in the example Project Operations
plan. The boreholes are to be advanced to a minimum depth of five below
the base of the shal low aquifer or unti l there is no overt contaminat ion
detected either visually, with the olfactory senses, or with field test ing
equipment. Approximately one half of the boreholes at any one sampl ing
locality should be advanced to a minimum depth of 50 feet. All non-sample
materials removed from the boreholes shal l be col lected, container ized, and
stored in compliance with RCRA regulat ions (no permit required) for proper
d isposal . The boreholes shal l be grouted back to the surface with non-
shrink bentonite-cement mix as the augers are withdrawn from the hole.

Sampling local i t ies — Based on the exaninat ion of h istor ic aer ia l photo-
graphs and previous data col lected for the South Cavalcade Street S i t e ,
sampl ing local i t ies have been primari ly defined (Figure 4-2 ) . These may be
modif ied based on information obtained from Subtask ?.C and where the
presence of permanent structures impedes boring.

1) Area 1 -- In the vic inity of a lagoon identified in the northern
part of the site. One borehole shall be advanced in the center of
the suspected lagoon, a minimum of four boreholes shal l be advanced
around the indicated margins of the lagoon to better confirm its
dimension and to ascertain the lateral and vertical extent ofcontaminat ion.

2) Area 2 -- In the vicinity of a circular area to the southeast of
the suspected lagoon, where some non-soil material is vis ib le and
little plant life occurs. One borehole shal l be advanced in the
center of the circular area a minimum of three boreholes shall he

outside of the c ircular* --- to better define- -"•'—•'»;;:;:,;;:;,:;

O
O

'ated with this area.
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3) Area 3 -- In the vic in ity of CAV-f lW-14, a sha l low observat ion well
on the east s ide of the tract in which overt contaminat ion was
noted dur i ng i n s ta l l a t i on . A min imum of three bor ing sha l l be
advanced in this area to ascerta in the nature and the extent of the
contaminat ion . Some bor ings may need to be advanced outs ide of the
s i te boundary a long the H. B. & T. Ra i l r oad tracks .

4) Area 4 -- In an area in which treated lumber was commonly stored.
A min imum of six bor ings shal l be advanced in th is area to ascer-
ta in the nature and extent of contaminat ion .

5) Area 5 -- Beneath and around an old concrete load ing dock that
handled products from the tar ref i n i ng p lant . A min imum of f ive
boreholes sha l l be advanced to ascerta in whether sp i l l age or leak-
age assoc iated with the load ing dock has contaminated the so i l s in
the area,

6} Area 6 -- In the v ic in i ty of two former spray ponds that were as-
soc iated wi th the tar ref in ing p lant . Wd plant drawings suggest
that the ponds were constructed with concrete and measured 40' x
50' x 4 , 5 ' and 3 6 . 7 ' x 5 3 . 5 ' x 4 . 5 ' . Examinat ion of a 1944 aer ia l
photography, however, suggests that the pond to the south was of
earthen construct ion at least at that t ime. A min imum of six bore-
holes shal l be advanced to ascerta in whether leakage as soc ia ted
with the former ponds has contaminated the underly ing so i l s and to
define the extent of potent ia l contaminat ion . Two of the boreholes
shal l be advanced with in the area that the ponds once occupied; the
remain ing boreholes should be outside the former pond area.

7) Area 7 — In the v ic in i ty of the tanks and the main port ion of the
tar refinary on the east side of the s ite. At least one bor ing
shal l be advanced where each of the tanks ( 5 ) , once stood or where
overt contaminat ion might be detected immediately outs ide of the
footprints of the tanks , five addit ional bor ings should be advanced
with in and immediately adjacent to the footprint of the former tar
process ing p lant .

Oo
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8) Area 8 -- In the the vic in ity of the southeast corner of the s i te .
No analyses were performed on samples previously col lected from
this area, thus, further sampl ing is necessary. A min imum of two
boreholes shal l be advanced in this area, one of which may be off-
s ite .

9) Area 9 -- In an area in which treated lumber was apparently com-
monly stored. A min imum of six borings shal l be advanced in the
area to determine the nature and exent of contaminat ion.

10) Area 10 -- In the vic in ity of the four large storage tanks that
once occupied th is area. One borehole shall be advanced where each
of the tanks once stood or where overt contamination might be
detected immediately outs ide of the tank footprint. Up to eight
add i t iona l bor ings shal l be advanced to ascertain the lateral and
vertical extent of contaminat ion that might have emanated from the
tanks .

r-

oo

11) Area 11 -- In the vic in i ty of the old retort and the storange tanks
that were once located in the southern part of the s i te . A rect-
angu lar samp l ing area that encompasses the locat ions of these
former fac i l i t i e s should be establ i shed. Four bor ings shal l be
advanced at the corners of the samp l i ng area; two should be
advanced with in the rectangular area.

12) Area 12 — In the v ic in i ty of an old cool ing pond ident if ied en a
1951 drawing of the wood treating and preserving faci l ity. A
minimum of three boreholes shal l be advanced on the east , west, and
south sides of the former pond to discern s igns of any contam-
inat ion that might be related to the former cool ing pond and to
determine the lateral and vert ica l extent of contaminat ion,

13) Area 13 — With i n and immediately adjacent to a former structure
labeled on the 1951 plan of the faci l i ty as "Treated Lumber Shed,
Earthen Floor . " A minimum of four borings shal l be advanced within
an immediately adjacent to the footprint of this structure, but

4-21
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outside of any existing structures on the site, to discern signs of
contamination and, if any, to determine its areal and vertical
extent.

14) Area 14 — In the vicinity of the southwest corner of the site
where overt contamination has been detected at the ground surface
and in the groundwater in observation well CAV-OW-10. A minimum of
four boreholes shall be excavated to determine the nature and the
lateral and vertical extent of contamination detected in this area;
two of these borings may be off-site.

15) Area 15 ~- Along the drip tracks associated with the original
creosoting plant and including the area in which treated lumber
appears to have been stored. A minimum of four boreholes shall be
advanced to ascertain the extent of contamination, if any, one of
the borings should be outside of the indicated area of contamina-
tion.

16} In addition, a minimum of ten boreholes shall be advanced in the
remaining areas of the site to ascertain whether additional areas
of the site might be contaminated. In general, the boreholes
should be advanced to al low relatively even coverage of the site.
Specific localit ies should be selected, however, in response to:
-- information obtained from the review of Koppers Company files

and interviews with current and former employees, described in
Subtask 1A.

-- Further information obtained from the interpretation ofhistoric aerial photographs, described in Subtask IB;
Indications of soil contamination obtained during the geo-
physical investigation of the site, described in Subtask 2C;

- Evidence of overt contamination found in performing surfacewater, sediment and the subsurface sampling; or
-- Any other indications of contamination at the site.

Analyses -- All sanples obtained shall be screened visually, with the
olfactory senses, and the OVA and HNu field instruments as described aoove.
In addition, after the sample has been placed in a bottle for storage cr
further testing, a head space analysis shall be performed in the field
under carefully controlled conditions (temperature, time). Selected
samples shall be further screened by surrogate analysis for zinc, copper,

001138
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lead, chromium, and arsen ic us ing a portable X-ray fluorescence machine, or
the equivalent, and for total petroleum hydrocarbons us ing a modif ied EPA
method 3540/418 . 1 ( infrared spectrophotometer) , or equivalent . At a
minimum, this snai l include samples from each distinct soi ls material

*dMP>* >*<- **W&encountered in the borehole; approximately four 9£griirs per boring on the
average. From the samples subjected to the surrogate analysis, thirty
samples or 15 percent (whichever is greater) shall a lso be analyzed for thefol lowing :

1) Acid and Base/Neutral Fraction Mix
(Capi l lary GC/MS; Method No. 8 2 7 0 ) ; Library Search6

2) Meta l s ; iron, z inc, copper, chromium, lead, arsenic

3) Cyanide, C
Ho

aAl l laboratory analyses are to be performed by a laboratory
.exper ienced and equipped to handle high hazard mater ia l s . ̂ ^
The library search is tc identify up to ^compounds wi thconcentra-tions greater than 10 percent of internal standards,

These samples shal l be fully representative of the contaminated and un-
contaniinated soi ls encountered on the s i te .

Finally, should highly contaminated soi ls (conta in ing relat ively pure
product) be encountered in Area 1 or elsewhere on the s i te , up to 3 samples
per area shall be subjected to laboratory analysis of the fol lowing
parameters:

O
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- Laboratory Analyses3

 Metnod No-

1) Volati le Organics ; Library searchb 8240
2) Acid Traction; Library search^ ^ VJS/&5- 8250
3) Bases/Neutrals; Library search0 8250
4) Priority Pollutant Metals + Iron 6010
5) Cyanide 901n6) Arsenic 7061

aAll laboratory analyses are to be performed by a laboratory exper-
b ienced and equipped to handle high hazard materials . r *v , i/w,The library search is to identify up to 10 compounds wtMr^^ ̂  ^V
concentrations greater than . in percent of InternalJrffndards. *
The library search to identify up to 20 compounds Kdth concentrationsgreater than 10 percent of internal standards. tenons

In addit ion to chemical analyses of samples obtained in the surface inves-
t igat ion, a selected number of samples that have no apparent contamination
should be tested to ascertain their physical parameters in sufficient de-
tai l for engineer ing design purposes. Accuracy of v i sua l , olfactory, and
field tests snould be determined prior to performing the geotechnical
tests; thus samples for geotechnical testing should be collected and pre-
served in such a manner as to assure the validity of the test results.
Geotechnical tests that should be performed -Include", but are not l imited
to:

Geotechnical Analyses
-- Natural moisture content
— Unit dry weight
— Atterberg l imits
-- Pass ing 200 mesh sieve
« Unconfined compressive strength

(cohesive soils)
— Vertical permeability (clays or silty clays)

-
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De l i v e r ab l e s --

1) Borehole Logs (Un i f i e d Soi l Cla s s i f i c a t i o n , at a m i n imum , but
i nc lud ing blow counts , and stat ic water levels in the boreho les )

2} Resu l t s of OVA, HNu, head space read ings

3) Resu l t s of surrogate analyses

4} Resu l t s of laboratory analyses

5} Resu l t s of geotehn ica l analyses

6} Copies of the f ie ld notes of the superv i s ing geo log i s t or engineer

Cont ingency -- Shou ld extens ive or severe contaminat ion of the subsurface
so i l s on the s i te be ind i ca ted , but not adequately character ized by the
above descr ibed subsurface inves t igat ion program* add i t iona l so i l analyses ,
boreholes or trenches nsay be required. The required add i t iona l borings or
trenches nay be ons i te or off-s i te . If the resu lts of these analyses in-
dicate the presence of pentach lorophenol at concentrat ions greater than
1000 ppm, further f i e l d i nve s t i ga t i on s should cease immediately and the
scope of work reevaluated and rev i sed , [n al l cases , review and guidance
by ERA sha l l determine whether addit ional laboratory ana lyses , boreholes ,
or trenches sha l l be required.

SUBTASK 2E - SHALLOW GROUNDWATER INVESTIGATION

Objec t ive -- To obtain informat ion on the hydrology and qual ity of s ha l l ow
groundwater beneath and adjacent to the site and to determine if s ignif i-
cant levels of contaminants are being transported off-s ite in the sha l low
groundwater. An auxi l iary purpose of the sha l low groundwater is to obtain
addit ional information on the subsurface so i l s on the s i te . The sha l low
aquifer typically occurs at a depth of 10 to 20 feet below the groundsurface.
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Methodology —

A. In s ta l l a t ion of Observat ion We l l s : The observat ion wel ls shal l be
constructed, completed ,/and developed according to the detai led procedures
contained in the-exampfe-ftf^joct Operat ions- PI an. Briefly, the general
ins ta l lat ion procedure and character ist ics of the observation wel l shouldbe as fo l lows :

Observat ion we l l s in the sha l low aquifer shal l oe dr i l led us ing a combina-
t ion of spl i t spoon or Shelby tube sampl ing and dry hol low-stem auger ing
technique. The depth of the wel ls shal l be governed by the stratigraphy
beneath the site, es tab l i shed by the subsurface boring program. Cont inuous
soi l samples shal l be taken to a depth of two feet below the base of the
sha l l ow aquifer, descr ibed, tested in the fie ld ( inc lud ing head space
ana lyses ) , and preserved as described in Subtask 2D for the subsurface
i nve s t i ga t i on . All downhole equipment shal l be steam-cleaned prior to
commencing dr i l l i ng at each hole; al l sampl ing equipment shal l be properly
cleaned pr ior to reuse. All nonsample mater ia l s removed from the wel l
sha l l be col lected, conta iner ized, and stored in compl iance with RCRA
regulat ions (no permit required) for proper d i sposa l .

The observat ion we l l s may be either 2 inch or 1 - 1/2 inch, f lush- jo int ,
Schedule 40 PVC, with manufactured PVC screens . All joints must be screw
threaded or riveted; no solvent welded joints are permitted. The wel l
screens shal l have 0 .0 10 inch openings and be of suffic ient length to
screen the entire thickness of the shal low aquifer and two feet above the
indicated water table . Tne wel l screen and cas ing shal l be thoroughlycleaned prior to instal lat ion.

The well screen and cas ing shal l be ins ta l l ed through the hol low stem of
the auger. The entire length of the well screen to two feet above the top
of the well screen (if poss ib le ) shal l be packed with an appropriate sized
material to faci l itate hydraulic communicat ion of the wel l with the adja-
cent aquifer and to min imize clogging. The pack material should be in-
stal led as the augers are withdrawn from the wel l bore. Use of 1- 1/2 inch
PVC rather than 2 inch PVC faci l itates placement of pack material, while
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should be measured each time the water levels are measured. All downhole
measuring equipment should be properly cleaned pr ior to reuse.

C. Groundwater Sampl ing : The groundwater in all 14 newly insta l led onsite
and off-site observation wel l s and 8 exist ing onsite observat ion wel l s
shall be sampled for chemical analyses approximately four weeks after the
new wel l s have been instal led and again approximately three months later.
Three to ten casing volumes shal l be purged from each wel l , us ing a bai ler ,
peristalt ic pump, or other appropriate means, prior to removing the sample Fc

i ?t
of record. Water produced during the purg ing operation shal l be collected CeviUxinrtit
end store^ for proper d i sposa l . Should an observation wel l fail to yield *=3"
the required qual ity of water during purg ing , the well should be ba i l ed or ^

s—pumped dry and the sample obtained as soon as there is suff ic ient water in
the well for the required sample volume. Deta i l s of the sampl ing procedure
are described in the example Project Operat ions Plan , Two rounds of
sampl ing sha l l be deemed suff ic ient, should the analytical results be
consistent. If incons i stenc ies develop, a third round of sampl ing shall be
required.

0. Aquifer Propert ies : Aquifer properties in the sha l low aquifer shal l be
determined us ing selected observat ion we l l s , which , based on one or more
rounds of water qual ity analyses, appear to be relatively free of contam-
inat ion . A modified s lug or fal l ing-head permeable test is env i s ioned , but
other suitable testing procedures may be substituted, provided that they do
not lead to s ignif icant discharges from the we l l s * Any water removed from

J t̂/VUlr C«nT*.nmii*J

the wel ls shall be collected'and stored |£orjm>per d i sposa l . Aquifer tests
should be performed at approximately f i vewelTs7"

Sampl ing Local i t ies - 14 local it ies onsite and off-site have been prel imi-
narily selected for insta l lat ion of new observation wel l s into the shal low
aquifer (Figure 4-3 ) . The localit ies were selected based on ava i l ab l e
hydrologic and water quality data for the shal low aquifer. The wel l s are
intended to better define the configuration of the water table in the
shal low aquifer and to document extent of groundwater contamination beneath
the South Cavalcade Street Site and its migration from the site. Alternate
local it ies may be selected based on:
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min im iz i ng clogging or bridging. Approximately two feet of pure, high
sodium bentonite shall be placed above the pack mater ia l , and the remainder
of the well bore grouted back to the surface with a non-shr ink bentonite-
eement grout. Each well shall be adequately protected with a lockable
steel cas ing , concrete pad, and cement-fi l led steel barr iers as described
in the example Project Operat ions Plan . The proper identification code of
the observation well shall be permanently affixed to the protective cas ing.

The observation wel ls shall be developed to as sediment-free as possible
condit ion us ing air l i ft ing or other appropriate techniques. Developments <jti v»/#shall proceed for a minimum of 30 minutes or 5 casing volume^ whichever
takes longer. A sediment-free condit ion snai l then be defined as less than
0.01 ml of sand collected in a 1000 ml Imhoff cone when sampled 1 to 2
minutes after start of pumping or a total maximum development time of 2
hours, exc lud ing any non-pumping or developing intervals longer than 15
minutes .

oo

iiiiii
ii

All water produced dur ing development of the wel ls shal l be collected,
conta iner ized, and stored in accordance with RCRA regulat ions 'no permit
needed) for proper disposal . The location of the wel l s shal l be surveyed
to the nearest 0.01 foot* The ground surface at the well and casing st ick
up shal l be surveyed to the nearst 0.1 foot, and a permanent mark affixed
to the cas ing for subsequent consistent measurement of water leve ls .

3. Water Level Measurements: Measurement of water levels in the fourteen
new observat ion wel l s and the eight exist ing observation wel ls shall be
made no sooner than one week nor more than one month after instal lat ion of
the new wel l s . Thereafter, water levels in all observation wel ls shall be
measured at least quarterly for a period of one year and whenever samples
are taken for water quality analyses. In addit ion, water levels should be
measured on a frequent basis (daily to weekly) fol lowing at least one
period of wetter than normal weather to detect whether individual recharge
events directly influence water levels in the shal low aquifer. To the
extent poss ib le , whenever water level measurements are made, all measure-
ment should be completed on the same day, the total depth of the well
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IIIII
—- Information obtained from review of Koppers Company files and

interviews with current and former employees, described 1n Subtask1A;
« Further information obtained from the Interpretation of historicaerial photographs, described in Subtask IB;
— The geophysical investigation, described in Subtask 2C;
— Other indications of contamination at the site or confl icts with thelocal it ies selected*

Analyses -- Analyses of the first round of shal low groundwater samples from
the fourteen newly installed wells and the eight exist ing onsite wells
shall be for the fol lowing:

Held Analyses
1) pH
2) Conductivity
3) Temperature

Laboratory Analyses^

vO

oo

Method No.
150.1
120.1
170.1

Method No.
624
625
625
200.2
335
236
300
608

The analysis of the 22 shallow groundwater samples collected during the
second round may be modified as follows:

1) Volat i l e Organ ics ; Library search6

2} Acids Fract ion; Library search^ §
3) Bases/Neutrals ; Library search0

Priority Pollutant Metals
Cyanide
Iron
Nitrate
Pesticides & PCB' s

4)
5}
6}
7)
8)

2) Acids Fraction; Library searclXe
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3) Bases/Neutra ls ; Library search6

4) Priority Pollutant Metals - select one-third of samples collected
5) Copper, chrome, zinc and arsenic remaining two-thirds of samples

collected
6) Iron - consult with EPA
7) Pesticides and RGB ' s - select one-third of samples collected

_ library search 1s to Identify up to 10 compounds with concentra-tions greater than 10 percent of the Internal standardsdThe library search to identify up to 10 compounds with concentrationsgreater than 10 percent of the internal standards can be limited to aselect one-third of the samples W^ wUfUi> /A^V.
The library search to identify up to 20 compoutids*with concentrationsgreater than 10 percent of the internal standards can be limited to aselect one-third of the samples,

If further sampling is required after two rounds due to inconsistencies
between the first two rounds9 then selected parameters may be el iminated
from the analysis with EPA approval.

Deliverables --

1) Well logs and completion records for all newly Instal led observa-
tion wel ls

O
o

2) Documentation of the volume and disposit ion of all water and
residual soils materials removed from the wells

3) Copies of the field notebook of the supervis ing geologist
sngineer or

4) All water level measurements and interpretations of the configura-
tion of the water table in the shallow aquifer

5) Field analysis results

6) Analytical laboratory results

4-31

001147



IIIIIII
IIII
I

8)

Copies of the chain of custody forms

Raw data and results of all aquifer tests

Contingency « Should extens ive or severe levels of contaminat ion be found
in the sha l l ow aquifer beneath the site, leaving or having the potential to
leave the confines of the s ite, or in areas adjacent to the s ite, insta l la-
tion of addit ional observat ion wells shal l be required to ascerta in the
extent, concentrat ions , and rate of migrat ion of the contaminants . Moni-
tor ing beyond the one year specif ied above may also be required. In all
ca s e s , the review and guidance of EPA shal l determine whether add i t iona l
we l l s , or addit ional groundwater samples , or analys is for add i t iona l qua l-
ity parameters are necessary.

SUBTASK 2E DEEPER GROUNDHATER INVEST IGATION

Objec t i ve -- To determine whether contaminants related to past
act iv i t i e s on the South Cavalcade Street Site have affected t
groundwater in the deeper aquifer , cons idered here to be the
r ing approxirtately 200 feet below the ground surface, and * if
i nves t igate the hydrology of the deeper aquifer system.

Methodology *-

A. Instal lat ion of Observat ion We l l s : Observat ion we l l s
the deeper aquifer should be constructed and
rtJjjflĵ yJ .̂fcfrO.O I nf-t- **-• - - - '

<?»« «"
" '

te lescoping procedure

as descr ibed in the
ity of inadver-
i n s ta l l ed , a,
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underlying formation. The underlyina

indications of the cont^
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sample from the terminus of this in i t ia l bor ing shal l be analyzed in the
laboratory to confirm that it was free of contaminat ion .

The wel l bore should then be sealed off with a large diameter (6 inches or
more) steel cas ing cemented into place with non-shr ink , bentonite cement
grout . Once the grout has set (24 hour min imum) and the well bore ins ide
the surface cas ing has been thoroughly c leaned, the wel l bore should be
advanced further employing a pure, h igh sodium bentonite mud of suffic ient
consistency and weight (approximate ly 120 percent the density of water) to
ensure that its density is greater than the density of any known contam-
inants at the South Cava l cade Street Si te . Frequent mud changes and c lean-
ing of the downhole equipment wi l l further min in ize the potent ial for in-
advertent ly transport ing contaminants downward. Soi l samples should be
col lected a 5 foot intervals to 50 feet, at 10 foot intervals thereafter,
and at each change in mat e r i a l s ; all samples sha l l be handled and stored as
descr ibed in Subtask 2D inc lud ing headspace analyses and other test ing in
the f ie ld and laboratory. Samples of the mater ia l immediately above,
w i th i n , and immediately be low the ta.rget horizon shal l be analyzed in ttv.

f, , . OKW'U'fl.+ Kwt ** VJV*4laboratory to conf irm fie ld fc^sMttgreesw-ts. The surface cas ing may a l so
funct ion as the protect ive ca s i ng for the we l l .

The well cas ing and screen shal l have a min imum nomina l diameter of four
inches and sha l l be constructed of Schedule 80 PVC or f iberg las s . The
screen shal l be factory manufactured, with openings of 0 .0 10 inches . All
jo ints shal l be screw threaded or riveted; no welded jo ints may be used,
The well cas ing and screen shall be thoroughly steam cleaned prior to
instal lat ion.

The entire interval of the deeper aquifer shal l be screened. The screened
interval of the we l l , to two feet above the top of screen, shal l be packed
with c lean, suitably graded material to faci l i tate hydraulic communicat ion
between the well and the formation and to prevent c logging of the well
screen with fine part ic les , A five foot bentonite seal shal l be placed
above the screen pack and the remainder of the borehole, to the ground
surface, grouted with non-shrink bentonite cement grout. Al l . dr i l l ing mud
and cuttings shall be collected, container ized, and stored in compl iance

ON
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with RCRA (no permit requ i red) for d i sposa l ons i te or at an approved
faci l i ty.

Upon complet ion , and after the grout has been al lowed to cure for d min imum
of 24 hours , the wel l shal l be developed to a sed iment-free condit ion us ing
a combinat ion of air l i f t ing , surge b lock ing * and pump ing techn iques . A
sed iment-free condit ion shal l be def ined as not more than 0 .0 1 ml of sand
col lected in a 1000 ml Imhoff cone when sampl ing 1 to 2 minutes after
pumping commences. The maximum total development time shall be 10 hours ,
exc luding nonpumping or nondeve lop ing in terva l s longer than 15 minute s .
Once free of apparent sed iment, the wel l shall be pumped for a min imum of
e ight hours at 10 ga l lons per minute , or the equivalent volume of water .
Water produced by complet ion or purg ing must be col lected, con ta i n e r i z ed ,
and stored in compl iance w i t h RCRA (no permit required) for proper
d i sposa l .

B. Water Leve l Measurements : Measurement of water l eve l s in the deeper
aqu ifer shal l be made no sooner than one week nor more than one month after
i n s ta l l a t ion of the we l l s . Thereafter , water levels in the wel l s should be
measured on a quarterly bas i s and at each t ime samples are obta ined for
analyses of water qua l i ty . All downhole measur ing equipment shal l be
proper ly c leaned pr ior to use.

C. Groundwater Samp l i n g ; The groundwater in the deeper aquifer shal l be
sampled approximate ly one month after ins ta l la t ion of the we l l s and again
approximately three months later . Pr i o r to sampl ing , a min imum of ten cas-
ing volumes of groundwater shad be removed from the we l l ; th is shal l be
stored and disposed of as prev ious ly descr ibed.

Sampl ing Loca l i t i e s — Based on ava i lab le informat ion, I n s ta l l a t i on of two
deep wel l s into the deeper aquifer in the southeast and southwest corners
of the site are considered adequate (F igure 4 - 3 ) * These wel l s , in addit ion
to the ex i s t ing wel l in the northern port ion of the s i te , should be suf-
fic ient to confirm the quality of water 1n the deeper aquifer and to pro-
vide a bas i s for determining whether add i t iona l wel l s are needed. These
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wel l s may not be suff i c i ent to a l l ow determinat ion of the bas i c hydrology
of the deeper aquifer , however.

Analyses --

Analyses of groundwater samples from the deeper aqu ifer shal l be for thefo l lowing:

Fie ld Analyses
1) PH
2) Conduct iv i ty
3) Temperature

laboratory. Analyses9

MeJ;h£dJ}oJL

150 . 1
120 . 1
1 70 . 1

1 )
2 )
3)
4)
5)
6)
7 )
8)

Vola t i l e Orgon i c s ; Library search6 '
Ac ids Frac t ion ; Library search0

Bases/Neutra l s ; Library search0

Prior i ty Po l lu tant Meta l s
Cyanide
Iron
Ni tra te
Pest i c ides and PCB ' s

624
625
625
200.2
335
236
300
608

Oo

aAll laboratory analyses are to be performed by a laboratory experienced and equipped to handle high hazard mater ia l s .bThe l ibrary search Is to Identify up to 10 compounds with
concentrat ions greater than 10 percent of Internal standards.cThe l ibrary search is to Identify up to 20 compounds tojfrtf'SWconcentrat ions greater thar 10 percent of Internal standards.

em
.

Complete analyses, as described above, shal l be performed on the first
round of deep groundwater samples . For the second round, the only changes
permitted are e l iminat ion of the analyses for nitrate and iron, with EPAapproval .

Analyses of the^soil samples shal l be for the fo l lowing :
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Laboratory Ana.1yse_sa

1 ) Ac id s and Base/Neutra l Fract ion Mix(Cap i l l a ry GC/MS)
2) Z i n c , copper, chromium, lead
3) Arsen i c
4) Cyanide

Method

8270
6010
7061
9010

All laboratory analyses are to be performed by a laboratory exper-ienced and equipped to handle high hazard mater ia l s .
If further groundwater samp l i ng is required after two rounds, se lected
parameters may be e l iminated from the analyses with £PA approva l .
Del i v e rab l e s --

1 ) We l l logs and comple t ion records for the we l l s into the deeperaquifer
2) Documentat ion or the d i spos i t i on of al l water produced dur ingdevelopment and sampl ing of the deeper we l l s
3) Cop ie s of the f i e ld notebook of the supe rv i s i n g geo log i s t oreng ineer
4) F i e l d analyses resu l ts
5) Analyt i ca l laboratory results
6} Cop i e s of the chain of custody forms

Cont ingency -- Should contaminat ion of the deeper aquifer be found, i n s ta l -
lat ion of one or more add i t iona l wel l s sha l l be requ ired , as sha l l deter-
minat ion of the fundamental hydrologic behav ior of the deeper aqu ifer
system. In add i t ion , i n s ta l l a t i on of one or more we l l s to the next deeper
aquifer may be required, as well as documentation of its use, hydrology,
and qual i ty. Mon i t o r i n g beyond the one year period spec if ied above may
also be required. Furthermore, if the analyt ical resu lts of so i l s mate-
r i a l s indicate the presence of pentachlorophenol at concentrat ions greater
than 1000 ppm, further field invest igat ions should cease immediately, and
the scope of work reevaluated and revised. In all cases , the review and
guidance of EPA shal l determine whether addit ional sampl ing , addit ional
we l l s , addit ional analyses, or mon i tor ing over a more extended period shal l
be required.
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SUBTASK 2F - NONSOIL MATERIALS INVESTIGATION

Object ives — To determine the character and degree of contaminat ion, if
any, of non-so i l mater ia l encountered on the South Cavalcade Street Site to
fac i l i ta te evaluat ion of the dispos i t ion of these mater ia l s .

Methodology -- Non-so i l materials encountered on the South Cavalcade Street
Site that are related to past wood treat ing and wood preserving operations
on the site or that appear to be abandoned and not directly under the con-
trol of or attr ibutab le to the current land owners sha l l be examined,
characterized and sampled for ind icat ions of contaminat ion us ing appro-priate techn iques ,

Sampl i ng Loca l i t i e s -- No spec if i c sampl ing loca l i t ies have been identi-
fied. The need to perform th i s subtask is dependent on the results of the
previous ly performed Fie ld Invest igat ion subtasks .

Analyses -- Analyses of non-so i l mater ia ls sha l l be suff ic ient to deternine
the nature and the extent of their contaminat ion and to assess the most
feas ib le method of d i spos ing of the mate r i a l s * Engineer ing judgment is
necessary in se lect ing the tests and analyses to be performed.
De l i v e rab l e s --

1) Complete descript
s i te ions of al l non-so i l mater ia l s encountered on the

2) A map depict ing the locat ions and extent of non-so i l materialencountered on the s ite

3) Analyt ical laboratory results

4) Copies of the field notes of the supervis ing geo log i s t

5) Copies of the chain of custody forms
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Contingency -- The review ana guidance of EPA is essent ia l in address ing
the occurrence and contaninat ion of non-soi l mater ia ls encountered on the
South Cavalcade Street Si te . Consu l ta t ion with ERA is required in asses-
s ing what tests are necessary and whether explorat ion to completely deter-
mine the extent and degree of contaminat ion of non-so i l mater ia l s is
necessary. If the analytical results indicate the presence of pentachlo-
rophenol at concentrations greater than 1000 ppm, further fie ld inves t i -
gat ions should cease immediately, and the scope of work reevaluated andrevised with EPA guidance .

SUBTASK 2G - AIR QUAL ITY INVESTIGATION

Object ives -- To ascerta in whether air emiss ions assoc iated with contamina-
tion on the South Cava lcade Street Site pose a hazard, either in their cur-
rent state on the s i te , or in the event of their removal *

Methodology -- Air qual ity analyses sha l l be a routine part of al l invas ive
f ie ld i nve s t i ga t ion s (Subtasks 2B, 20, ?E, and 2F) through use of fie ld
moni tor ing ins truments . These analyses should as s i s t in character izat ion
of the air em i s s i on s at the South Cava lcade Street Site and in a s s e s s i ng
whether removal of the contaminants on the s ite would const i tute a hazard.
Background air qual ity may be obta ined u s i ng Tennax tube samplers for
vo la t i l e organ i c s . Samples should be col lected over a two-hour time
interval on three consecut ive days. On each day, one upwind sample and two
downwind samples shou ld be co l lected . AH samples sha l l be col lected indup l i cate .

Analyses -- Thermal desorption (GC/MS) for vo lat i l e organ ics ; procedure is
not EPA approved, but ERA development documents are ava i lab le .
Oel iverab l e s --

1) Laboratory analyses
2} Chain of custody forms
3) Memorandum descr ib ing col lect ion procedures and sampling local it iesand sampl ing t imes.

in
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Contingency -- Should severe and extensive air emission hazards be en-
countered on the South Cavalcade Street Site, additional air quality
studies shall be necessary- These might include, but not necessarily be
limited to, installation of one or more air quality sampling stations and
excavation of test pits for the purposes of investigating the emissions
that might occur if soil or non-soil contaminants are removed,

4.2 .4 TASK 3 - PERFORM ENDANGERMENT ASSESSMENT

Objective — To conduct an endangerment assessment to establish the extent
to which contaminants present at the site or released from the site may
present a danger to the public health, welfare, or the environment. The
endangerment assessment should evaluate conditions at the site in the
absence of any further remedial actions, i.e., it will constitute an asses-
sment of the "No-Action" remedial alternative. The endangerment assessment
shall be conducted consistent with the EPA draft guidelines and will be
detailed enough to conform at least to EPA's "Level II" Endangerment Asses-
sment.

Methodology — The following factors shall be
the performance of eight subtasks:

considered through

• Determine contaminants found at the site
• Ascertain factors affecting migration
• Assess environmental factors
• Evaluate exposure
• Evaluate toxicity
• Determine environmental impacts
• Determine data gaps and recommendations
• Quality assurance

SUBTASK 3A - DETERMINE CONTAMINANTS POUND AT THE SITE

Information on the identity, quantity, form, and concentrations of contam-
inants found at the site should be summarized in tabular and or graphic
form and should be used as the basis for the transport and exposure models
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outlined below. Specifically, data on source strengths and ambient con-
centrations in soil, groundwater, surface water, existing seeps, and air,
should be summarized. Special attention should be paid to the reliability
of analytical data, and the tabulations should ordinarily be limited to
data validated by acceptable OA/QC procedures.

A short list of contaminants of primary concern for hazard evaluation
should be compiled. This list should include, at a minimum, polynuclear
aromatic hydrocarbons (PAH ' s ) , arsenic, chromium, lead, and zinc. Any
other contaminants found at or near the site during the RI should be
screened for inclusion in this list. In particular, if creosols and
priority pollutant phenolic compounds are found at or near the site during
the RI, these should be given special attention in screening. The screen-
ing of contaminants shall be based on quantities present, potential for
exposure, and toxicity (using toxicity indices such as ambient water qual-
ity criteria or unit risks). This information should be used to derive a
hazard index to permit comparison and ranking the relative hazards posrd by
each chemical found during the RI with those of PAH's and the metals listed
above. Based on this ranking, a short list of contaminants of primary
concern should be compiled and a preliminary report prepared for review by
EPA and EPA's technical consultants. After approval of the short list by
EPA, the remainder of the endangerment assessment may be limited to con-
sideration of the chemicals on the short list.

SUBTASK 3B - ASCERTAIN FACTORS AFFECTING MIGRATION

Information on topography, soil environment, geological environment, hydro-
logical characteristics, and climate generated during the RI should be
summarized to serve as the basis of exposure models, as discussed below.

Frrre
SUBTASK 3C - ASSESS ENVIRONMENTAL fcftrf OF CONTAMINANTS

Physical and chemical characteristics of contaminants should be derived
from standard sources and should be used to characterize the environmental
persistence of each chemical, as well as it propensity to migrate in var-
ious media and to transfer from one medium to another. Specifically, a
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detai led evaluat ion should be made of the persistence and mobil ity of PAH' s
in so i l s under the condit ions prevai l ing at the site, including their
tendency to be sorbed to so i l s and other materials present at the s ite, and
their tendency to leach into groundwater. The last evaluat ion should take
into account the presence of hydrocarbons, phenols or other solvents that
may increase Teachab i l i ty . This evaluat ion should take into account, to
the extent poss ib le , differences in physical and chemical properties among
different species of PAH' s and should evaluate the potential for differ-
ent ia l persistence or mobi l i ty of the more toxic spec ies . A s imi lar eval-
uation should be made of the mobi l i ty of compounds of arsenic , chromium,
lead, and zinc (tak ing into account the chemical forms of these elements
present at the site and preva i l i ng cond i t ions in soil and groundwater), and ^_
o' any other contaminants included in the short l i s t . T-

O
This information should be used to generate models of contaminant migrat ion
from the s i te . Spec i f i c routes of contaminat ion that should be modeled are
the fo l lowing:

1) Leaching of contaminants into sha l low groi-rtdwater aqu ifers , fol-
lowed by transport in sha l low groundwater to points where ground-
water discharges to surface water or to areas where groundwater may
be withdrawn for industr ia l use or other purposes .

2) Percolat ion of contaminants into deep groundwater.

3) If the result of No. 2 above, or monitor ing of the deep groundwater
indicate the potential for or actual transport of contaminants into
the deep groundwater, the subsequent transport of contaminants in
the deep aquifer should be modeled in deta i l , with the specif ic
goal of predict ing concentrations of contaminants at future time
periods in areas where the aquifer is used for a dr ink ing water
supply.

4) Surface run-off or erosion of soil particles into surface water
drainage.
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5} If the results of No. 4 above, or sampl ing of bayous off-site
indicate the potential for or actual transport of contaminants into
off-s ite surface waters, the fate of the contaminants in these
waters should be modeled. These models should take into account
di lut ion, degradat ion, spatial dispers ion, biological uptake, and
bioconcentration in food chains.

fi. Offs i te transport of soi ls excavated during remedial act ions and
for the proposed Metro facil ities.

Other routes of transport that should be considered to the extent necessary
to eva luate their potential s ign i f i cance include vo lat i l i za t ion of PAH ' s or
other organic contaminants, transport of airborne dust, and off-site track-
ing of contaminated soi l s by veh i c l e s , humans, or an ima l s . These routes
need not be modeled quantitatively if semi-quantitative calculations show
them to be unimportant for exposure of sens i t ive receptors.

The objective of modeling contaminant transport is to derive estimates of
ambient concentrations of contaminants both ons i te and off-site and hence
to estimate exposure by hunan and wildl ife receptors. The modeling should
therefore be focused on areas where potent ia l receptors have been ident i-
fied and need not attempt to generate a detailed description of the move-
ment of low levels of contaminants into remote areas.

SUBTASK
In the first stage in eXgs*$#r& ssessment, the populations at r isk should
be enumerated. Tor human populations, this should include a description of
the number of distr ibution of residents and workers (both onsite and off-
s i te ) , the demographic characterist ics of the population, and projections
for changes in future decades (obtainable from government and commercial
sources) . At the South Cavalcade Street Site, an evaluat ion should include
the potential development of the site for a roetro station and maintenance
and storage yard. Use of the site by construct ion workers, future mainten-
ance yard workers, and future Metro passengers should be summarized in
detai l . If transport of contaminants to deep groundwater is found likely
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to occur, the extent of l ike ly use of the aquifer for dr ink ing or other
purposes should be assessed . Any specia l ly sens i t ive popu lat ions ( ch i l d -
ren , o lder persons , etc . ) shou ld he ident i f ied . If off-s i te transport of
contaminants is found l ikely to occur, wi ld l i f e populat ions at risk should
be def ined us ing informat ion from governmental and pr ivate surveys, sup-
plemented by focused fie ld invest ion if needed. EPA guide l ines and current
pract ices shal l be fo l lowed . in comp i l i ng and present ing this informat ion.

<X?tJ/-fc'$5 OVK,v««*A Yt GtU .

In the second f in "££££&#££ Assessment , scenar ios for exposure shou ld
be constructed . These scenar ios should inc lude at a min imum the fo l l ow ing :

• Direc t contact with contaminated surface so i l s by present or futureusers of the s i t e ;
* Direct contact with contaminated subso i l s dur ing future construc-

tion projects , inc lud ing contact with such so i l s after their
excavat ion and off-s i te or ons i te d i s po sa l ;

t Direct contact with contaminated surface so i l s fo l lowing off-s i te
transport by surface runoff, eros ion , or track ing ;

• Direct contact with contaminated sha l l ow groundwater resu l t i ng from
surface inf i l t rat ion , industr ia l use , etc .

• Ingesc ion of contaminated dr ink ing water from the deep aquifer;
• Consumption of contaminated fish or she l l f i sh fo l lowing runoff into

ne ighbor ing bayous or other surface waters.

SUBTASK 3£ - EVALUATE TOXJC ITY

A detai led summary of the toxicity of each of the contaminants on the short
l ist should be prepared. These toxic ity summaries should ut i l i ze the
reviews in EPA' s Ambient Hater Qual i ty Cri ter ia (Al/QC) documents publ i shed
in 1980 as the init ial bas i s for evaluat ion and should be supplemented with
more recently-published information on toxic i ty and human health effects .
For carcinogenic chemicals ( inc lud ing specif ical ly PAH ' s , arsen ic , and
chromium), the toxicity summaries should refer to subsequent updated asses-
sments by EPA ' s Carcinogen Assessment Group (CAG) . Computerized l iterature
searches should be conducted to identify any more recent stud.ies that may
require consideration and/or modif icat ion in hazard assessment .
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Quantitat ive assessment of toxic hazards at predicted levels of exposure
should fol low current ERA procedures. For noncarc inogenic chemicals ,
exposure data should be compared to estab l i shed "no-observed-adverse-
effects-levels" (NOAELs) to estinate margins-of-safety. For carcinogens,
exposure data should be combined with estimates of "unit r i sks , " which are
ca lcu lated us i ng the l i near ized , mul t i s tage dose-response model . In both
cases, the variabil ity or intermittency of exposure should be taken into
account. The results should be compared and presenus ing a matr ix approach.
Potent ia l endangerment wi l l be cons idered present if for any ident i f iab le
population group, the calculated population risks are greater than levels
general ly regarded as of concern ( 10~ or 10 , depending on c ircumstances)
or the marg ins-of-safety are less than those usua l ly cons idered adequate .

The potential for synergistic effects should a l so be evaluated. Accord ing-
ly, spec ia l attent ion shou ld be paid to c i r cumstances in wh i ch sequent ia l
exposure to chemicals might occur.

SUBTASK 3F - DETERMINE ENVIRONMENTAL IMPACTS

O

O
O

In addition to the brief description of any past incidents specified in
E P A ' s ou t l i n e , the l i k e l i hood that the chemica l s re leased at the s ite wi l l
have substantial effects on vegetation or wi ld l ife should be assessed by
comparing the predicted ambient concentrations of contaminants with those
known to be toxic to test spec ies .

SUBTASK 3G - DETERMINE DATA GAPS, RECOMMENDATIONS, AND QUESTIONS

This Subtask of the Endangerment Assessment should draw attention to data
gaps and questions, and it should include recommendations for further site
i nves t igat ion , if necessary.

SUBTASK 3H - QUALITY ASSURANCE

The Endangerment Assessment shal l be based exclusively on analytical data
that have been subjected to approval QA/QC procedures, unless.there is
specif ic reason to make an exception ( e . g . , if inva l idated or part ia l ly
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va l i da ted data are the only data a v a i l a b l e ) . In addit ion to OA/QC for the
analyt ica l data, the results of transport mode l i ng , exposure as se s sment ,
and toxic i ty assessment sha l l be subject to Qua l i t y Assurance . This shal l
i n c lude , at a m in imum review of the assessments by fin independent sc ient i st
with qua l i f i ca t ions and exper ience not less than those of the project mana-
ger, and independent check ing of a 10% sample of ca lcu lat ions and
c i t a t i on s .

iiiiii
ii

Del i v e rab l e s -- An Endangerment Assessment Report cover ing the resu l ts of
performance of the e ight subtasks .

4 . 2 . 5 TASK 4 - PREPARE DRAFT REMEDIAL INVEST IGAT ION REPORT

Objec t i v e -- To assemble into a s i ng l e document, the resu l t s of the data
co l l ec t ion ac t iv i t i e s , ana lyses , and eva luat ions and to character ize the
South Cavalcade Street Site in terms of;

• The nature, source , and toxic i ty of the contaminat ion assoc iated
w i th the South Cava lcade Street S i t e ;

• The extent to which contaminants have migrated from the s i te and
the concentrat ions of those contaminant s ; and

« The env ironmenta l and health impacts of the contaminat ion .

The report sha l l inc lude the fol lowing major sect ion :

EXECUTIVE SUMMARY

1 .0 INTRODUCTION
1 . 1 Site Rackground Information
1 .? Nature and Extent of Prob l em ( s )1 .3 Overv iew of Report

2.0 SITE FEATURES
2.1 Geography2.2 Demography2.3 Land Use

O
O
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3 .0 CLIMATOLOGY
4,0. HYDROLOGY

4.1 Groundwater
4.2 Surface Water
4.3 Flood Potent ia l
4.4 Dra inage

5.n GEOLOGY
6 .0 SO I LS
7.0 HAZARDOUS SUBSTANCES

7.1 Waste Types Compos i t i o n , and Charac t e r i s t i c s7.2 Env i ronmenta l Concen t ra t i on s7 . 2 . 1 A i r
7 . 2 . 2 Ooundwater
7 . 2 . 3 Surface Uater7 . 2 . 4 So i l s
7 . 2 . 5 Biota

8.0 PUBL IC HEALTH AND ENVIRONMENTAL CONCERNS8.1 Potent ia l Receptors8.2 Pub l i c Heal th Impacts
8.3 Envi ronmental Impacts

9 .0 MANAGEMENT CONS IDERAT IONS9. 1 Di spo sa l Prac t i c e s9 .2 Regu l a t i o n s

CM

Oo

REFERENCES
APPENDICES
DeHverab l e s -
comment.

- The Draft Remedia l Inves t igat ion Report ; for FPA rev iew and

1 . 2 . 15 TASK 5 - PREPARE F INAL REMEDIAL INVEST IGATION REPORT

Object ive .. Incorporat ion of review cements by EPA into the Remedia l In.
ves t igat ion Report.

Del iverab le s ~ The final Remedial Invest igat ion Report for the South
Cavalcade Street S i t e .
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4 .3 FEAS IB tL i r y STUDY

4 , 3 . 1 OBJECTIVE

The object ives of the Feas ib i l i ty Study are to forrtulate and evaluate the
feas ib i l i ty of al l poss ib l e remedial a l ternat ives for the South Cavalcade
Street Site in terms of the i r technical feas ib i l i ty , implementabi l i ty ,
pub l i c health r i s k s , env ironmenta l effect iveness , i n s t i tu t i ona l require-
ments, and co s t s ; and by screen ing and eva luat i ng the a l t e rna t i v e s , reduce
the range of pos s i b i l i t i e s to one or more that appear to be the most cost-
effect ive . The pr inc ipa l goals are to recommend a remediat ion act ion that
encompasses the opt imum combinat ion of env ironmenta l benef i t , ease of
de s i g n and cons truct ion , in s t i tu t iona l preference and cost . Spec i f i c tasks
to be performed as part of the Feas i b i l i t y Study are presented be low.

4 . 3 . 2 TASK 6 -- DEVELOP REMEDIAL ALTERNATIVES

SUBTASK 6A - ESTABLISH REMEDIAL RESPONSE OBJECTIVES

Object ive -- To es tab l i s h a set of s i te-spec i f i c remedial response objec-
t i ve s based on pub l i c hea l th and environmenta l concerns and informat ion
obta ined during the Remedia l I nves t i ga t ion .

Methodology -<- Si te-spec i f i c informat ion for the South Cava l cade Street
Si te obtained from rev iew of the h istor ic data , from the fie ld invest iga-
t ion program, and from the endangerment assessment should be conso l idated
and eva luated to formulate a set of s i te-spec i f i c object ives for remedial
response . Bas i c gu idance should be obta ined from Sect ion 300.68 of the
Nat iona l Cont ingency Plan (NCP ) , 40 CFR 264 ( R C R A ) , EPA ' s in ter im guidance
documents, and the requirements of other federal, state and local regula-
t ions . Object ives for source control measures should be developed to
prevent or s ign i f i cant ly min imize migrat ion of contaminants from the site.
Object ives for off-s i te measures must prevent or min imize the impacts of
contaminat ion that has migrated from the site or from a d i sposa l fac i l i ty

O
O
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in which the contaminants wi l l he p laced . Consu l t a t i on with ERA Region v,
shou ld be an ongoing process in f l$ tab 1 1 s h i ng the remef)ial ppob jec t ives .

De l i v e rab l e * .. A memoranda, report briefly present ing the response
object ives and deta i l i ng the statutory and precedent ia l backup.

St IBTASK 6B - IDENT IF ICAT ION OF REMEDIAL ALTERNATIVES

Object ive - To develop a l imi ted set of potent ia l remedial a l t e rnat ive s
for source control and/or off-s i te remedia l act ions .

Methodology - The set of remedial a l t ernat ives that have already been
developed shou ld be ref ined , reduced, or augmented, as necessary in con
s ,derat ion of the informat ion obtained dur ing the f ie ld inves t igat ions on
the adjacent to the South Cava l cade Street Si te and the endangerment asses
sment . These a l t e rna t ive s shal l incorporate the remedial response objec-
ts es tab l i shed above, but a l so sha l l inc lude a no act ion and one or more
opt ions in which c leanup is not mandated. A least two of the a l ternat ive
s ha l l be cons i s tent with re levant pub l i c health and env i ronmenta l stan- '
dards i n c l ud i ng RCRA: one for an ons i te a l ternat ive , and one for an off.
sue a l t ernat ive . The other a l ternat ives should inc lude those that exceed
app l i c ab l e pub l i c health and environmenta l standards and those that do not
atta ,n app l i cab l e or re levant standards , but reduce the l i ke l ihood of cur
rent or future harm from the contaminants . In the latter case, one or more
alternates should be inc luded that c lose ly approach the level of protec
t ion provided by the relevant standards , but do not ach ieve those stan
dards . As before, the remedial a l ternat ive should be directed toward
components of the env ironment : groundwater, surface water, so i l s , and non-
so i l s mater i a l s .

Del iverab le s - A set of remedial response a l ternat ives for review andapproval by ERA.

Oo
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4.3.3 TASK 7 - SCREEN REMEDIAL ALTERNATIVES

Objective -- To el iminate remedial alternatives that are clearly not feas-
ible or appropriate.

Methodology -- The list of remedial alternatives defined in Task 6, should
be subjected to an initial screening using five broad considerations:

1) Alternatives that are or may prove to be extremely difficult to
implement, will not achieve the remedial response objectives within
a reasonable period of time, or included unproven or unreliable
technology should be excluded.

2} Alternatives posing significant adverse environmental effects
should be excluded.

3) Alternatives that do not satisfy the response objectives and do not
contribute substantially to the protection of public health and the
environment should be e l im inated . Source control alternatives must
ach ieve adequate control , nff-s ite a l ternat ives sha l l min imize or
mit igate the threat of harm to publ i c hea l th , welfare, and the
env ironment .

4} Alternat ives that do not meet the technical requirements of appl i-
cable environmental laws ( e . g . , RCRA, CWA, TSCA, Safe Dr ink ing
Water Act, U lC) most l ikely should be excluded from further cons id-
erat ion. Addit ional state and local regulat ions shal l a l so be ad-
dressed as wel l as known inst i tut ional preferences.

5) Alternat ive whose costs (order of magnitude capital costs and
operation and maintenance costs) far exceed those of the other
alternat ives and that does not provide substantial ly greater publ ic
health or environmental benefits should probably be el iminated.
Screening for costs shall be conducted only after screening related
to pubTic health and the environment has been performed.
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Oeliverables -- A memorandum summarizing the results of the screening
process, the screening procedures, and the alternative^to be considered for
detai led evaluat ion. * 9?<-

4 . 3 . 4 TASK 8 - PERFORM LABORATORY STUn iES/PILOT TESTING

Object ive — To obtain addit ional information pertinent to the remaining
remedial alternat ives through laboratory or bench-scale treatabil ity
studies or pilot test ing. The goals are to evaluate uncerta int ies with
respect to potential remedial measures and to estab l i sh engineering cri-
ter ia for final des ign.

Methodology -- Additional field investigations, laboratory studies, or
pilot testing needs shall be identified for the remedial alternatives
remaining after the screening process. Prior to commencing the field
investigations for the evaluation of the remedial alternatives^ additional
information may be needed, either because new alternatives have arisen ̂ C 0
because special requirements. The benefits of combining, staging, or |
phasing the different components of a potential remedial act ion nust be
evaluated. Alternat ives invo lv ing onsite treatment of surface water,
groundwater, or so i l s and non-so i l mater ia ls are likely candidates for
pilot test ing. The intent in performing this task is to del ineate the
requirements, devise the needed procedures, and init iate test ing for those
alternatives that are clearly viable, while the screening and evaluat ion of
remedial alternatives (Tasks 7 and 9) is in progress. In this way, the
Feasibility Study should not be unduly delayed.

Deliverables -- Memorandum report summarizing the tests performed, the
testing procedures and the test results*

4 .3 .5 TASK 9 - EVALUATE REMEDIAL ALTERNATIVES

Object ive -- To evaluate the remedial alternatives remaining after the
in it ial screening (Task 7), incorporating preliminary or final results of
the laboratory*or pilot testing (Task 8) and any modeling performed as part
of the endangerment assessment. The goal is to arrive at a recommendation
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of the most cost-effective remedial alternative or combinations of alterna-
tives for remedial action at the South Cavalcade Street.

Methodology -- The detailed evaluation of remedial alternatives shall be
carr ied out by performing six subtasks :

SUBTASK 9A - DETAILED DEVELOPMENT OF REMEDIAL ALTERNATIVES

Each remedial alternative should be developed in detail through considera-
t ion of the factors found in 30n. f i$ ( f ) through (j) of the NCP and at a
minimum shall include:

t Description of appropriate treatment and disposal technologies .
• Special engineering considerations required to implement the

alternat ives (Input to Task 8).
• Environmental impacts and proposed methods for mitigation of those

impacts, inc luding costs .
• Operation, maintenance, and monitoring requirements of onsite

remedies.
• Off-s i t e disposal and transportation requirements.
• Temporary storage requirements.
• Staging requirements or capab i l i t i e s .
• Capabil ity for segmenting the remedial action.
• Safety requirements for implementation of the remedial action (on-

site and off-s ite) .
• Compliance of off-site alternatives with RCRA and state and local

regulations.

O
O

SUBTASK 98 - TECHNICAL ANALYSIS

Each remedial a l ternat ive shal l be evaluated for technical feasibility,
including reliability, implementability, and safety considerat ions.

• Rel iabi l ity: Reliabil ity shall be evaluated based on effectiveness
and durability. Effectiveness relates to the degree to which a
remedial alternat ive can accomplish its design objectives.
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Durabi l i ty is a function of the projected length of time that the
effect iveness can be mainta ined. Each remedial a lternat ive should
incorporated proven technologies that have a demonstrated,
dependable record of use and that are capable of acconpl ishing the
desired corrective results over the planned l ife of the remedial
ac t ion ; operat ions, maintenance, and monitoring requirements should
be specif ied. The evaluat ion of effect iveness and rel iabi l i ty wi l l
be in re lat ive terms; alternat ives that min im ize or e l iminate the
potential for further or future releases of contaminants to the
environment are considered more effect ive and re l iab le than those
that do not have the same capabi l i ty .

• [mplementabi l i ty: Implementabi l ity shal l be based on whether an
alternat ive has been employed successful ly at one or more other
s ites that are s im i l ar to the South Cavalcade Street Site or
whether research and development has been successfu l ly completed.
Factors to be considered in assess ing implenentabi l ity include ease
of design and construct ion , the capabi l i ty for phas i ng or
segmenting the remedial act ion into operable units and discrete
areas of the s i te , and special engineer ing requirements .

« Safety: The safety of a remedial a l ternat ive is a reflect ion of
the security and freedom from r i sk , loss , injury, harm, or danger.
Major risks are from fire, exp los ion , and exposure* The scope of
safety cons iderat ions encompasses those l iv ing in the community
around the state and those working on the site, either in
implementing the remedial action or in subsequently operating and
mainta in ing it . Safety cons iderat ions a lso inc lude r isks
associated with fai lure of the remedial a l ternat ive .

SU8TASK *5C - INSTITUTIONAL LEGAL/POLICY ANALYSIS

The endangerment assessment described in Task 4 of the Remedial Investiga-
tion constitutes the environmental and health assessment of the "No Action"
remedial alternative. For each of the remedial a lternat ives be ing con-
sidered in Task 9 of the Feasibi l i ty Study, a paral le l exposure assessment
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shall be performed to evaluate the extent to which the alternative reduces
or eliminates the endangerment to public health, welfare, and the environ-
ment. Thus, for each alternative, the extent that the proposed action
reduces or eliminates the propensity for the contaminants to migrate should
be determined. The results can then be used to calculate the extent to
which exposure (and hence risk) is reduced via exposure pathways* The
results should be presented in tabular or matrix format to facilitate com-
parison among various alternatives. Alternatives that will fail to reduce
public health risks to acceptable levels shall be identified.

SUBTASKS 90 - ENDANfiERMENT ASSESSMENT
•

For each alternative remaining after initial screening, the environmental
effects shall be compared. Adverse impacts need to be evaluated only
within the individual scope of each alternative. However, as described in
Section 3 .4 .4 , detailed assessments may not be required for all alterna-
t ives. In these cases, it is assumed that no adverse environmental affects
will be caused by implementation of the alternative plan. Known environ-
mental impacts of each alternative should be compared to the environmental
effects caused by the no action alternative and with other alternatives
with recognizable environmental impacts. Alternatives that fail to meet
applicable environmental standards and criteria shall be identified.

SUBTASK 9E - INSTITUTIONAL/LEGAL POLICY ANALYSIS

Institutional concerns include such factors as zoning and right-of-way
requirements, transportation restrictions, discharge and construction
permits, worker health and safety issues, and other aspects of existing
federal, state, and local regulations that might bear on the South
Cavalcade Street Site. Superfund remedial actions must achieve the func-
tional equivalency to NEPA actions. Institutional concerns also include
coordination with federal, state, and local agencies and institutional
requirements, safeguards, and preferences in implementing the remedial
action. These concerns shall be addressed.

O
O
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SUBIASK tp . COST

c.sts
«••

„„„„„
,„ „„, ' '

' 'he
««, cost, ,„, ,„„„, lou,

,„, the ,„. „
step! sM|

•

*

f

Est imate capita
the

the r i sks an u

should be wUhin =50 and ,
Wentlf, input data and re l iab i

remedial ;
•"" -Penance cost,
Wrth

°f **

These data can then be
-'on of the alternato

•
'" * *"*« *° 'ac lMt.te eva .ua

SUCCln c t the

„ and
*He™"™. The

advanta9es
°ther

The purpose of th i s Subtask i
resu l ts o f t h e deta i l ed e v a l u a t i o n 1 6 " * "
(techni"' f—^ P*." : t r ::::: ;n the
-sts) and to reco™end the most cost' .
recognition shal l be just i f i ed by c'ol'r '"
;,n "1M- ̂ ' - tHe reco^ende^ ^
'ternat ,ves evaluated, inc lud ing the extent .

t ives meet the technical requirements and
P»c.ble environmenta, regulat ion To h

 Vl

-iteria and considerat ions shal l be al
renedia, a l ternat ives ; specia l consider!
"rx. The .st cost-effect ive ̂
the lowest present work cost that is terh
'"equate,, protects or nit igate t d '"' feaS''b'e a"d that

the environment. ' th6 dama9es to P-bl l c health, welfare and

4-54

of ap.
> evaluati«»'t0 each of

alter""'ve with

O
r-

O
O

001170



IIIIIIIIIIIIII

Deliveries - The de l i ve rab l e *
on the coition of the

a l ternat ives eva luated , the evalua
deta i 'ed " «» br ier in , as shol
<™ed * < t e r na t i v e . The sumnaryProvide the bas i s for the br i e f 1 ng.

'"" r-1n g to EPA» t 1on . The re.edia,
•"< ̂  .suits shal l be
^ ̂ ^ ̂i n Sub'»k 9F should

4 . 3 . 6 TASK 10 - n EVELOP CONCEPTUAL

but wi l l not

Object ive — To prepare a conceptual des ign for the recommended remediala l t e rna t ive .

Methodology -- A conceptua l des ign sha l l
remedial a l ternat ive . The conceptual
be l imited to the fo l low ing :

• General eng ineer ing approach
• Implementat ion schedule
• Spec i a 1 imp 1ement at i on requ i rement s
• Ins t i tut iona l requirements
• Phas i ng and segment i ng capab i l i t i e s and requirements
4 Pre l iminary des ign cr i ter ia
• Pre l iminary s i te and faci l i ty layouts
• Estimated costs

-- Cap i ta l costs
-- Operat ions and maintenance costs

• Operat ing and maintenance requirements
• Safety requirements for implementat ion

- Off-s i t e
-- Ons i t e
-- Costs of implementation

• Addit iona l information as needed

Del iverab les -- Memorandum report descr ib ing the recommended remedial
alternat ive and present ing the conceptual des ign .

O
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Methodology -. A drafting the resum Qf
I n9 major sect ions :

il .port s ha | 1 b
S h a ] ] ^clude the fo l low-

0.0
1 .0

III 3 . 0

4 . 0
5 . 0

2 ,
2 . 3
2 . 4
2 . 5
2 .6

Execut ive SummaryIntroduct ion
1 . 1 S i t e background
1 .2 Nature and Extent of Problem
1 .3 Object ives of Remedial Act ion

2.0 Screening of Remedial Act ion Technologies2.1 Technical Cri ter ia
^ ° Fnv ironmenta l and Pub l i c Hea l th Cr i t e r i aInst i tut iona l Cr i t e r i a

Other Screening Cr i t e r i aCost Cr i ter ia
. . Remedia l Act ion Alternat ives DevelopmentRemedial Act ion Al t e rna t i v e s

3.1 Al t e r na t i v e 1 (No Act ion)3.2 Alternat ive 2
3,n Alternat ive n
Resu l t s of Laboratory/Pilot Tests
Analys i s of Remedial Al te rna t ive s5.1 Non-Cost Cr i t e r i a

5 . 1 . 1 Techn ica l Feas ib i l i ty
5 . 1 . 2 Env ironmenta l Feas ib i l i ty
5 . 1 . 3 Inst i tut ional Requirements5 . 1 . 4 Endangerment Assessment5.2 Cost Analys i s

Summary of Remedial Al ternat ive s. .„ Recommended Remedial Alternat iveReferences
Appendices

CM

O
O

6 .0
7 .0
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ACT,»,nES
Object ives — TO ass i s t ERA '
I"v«tfg.t,on/FMS1Ml l t y« Record of

Methoddogy .. on an as needed bas i sRation shan be prepared „ thp '
««'"9S. i n add i t ion , ass i s tance s h a bprepaning the Record Of Dec i s ion thro
"".on. and attendance at meet ings

Oel iverab l e s - Technical
as reared.

4 . 4 . 2 TASK 14 - PROJECT

Object ive .. To ma in ta jn eff .

in the developmen t of

d i a g rams, and
tat ion at

« n^ed in
° f *nfor-

and attendance at meet ings ,

tkii

oo
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TASK MONTH
0 DEVELOP WORK PLAN

1 COMPILE AMD EVALUATEBACKGROUND INFORMATION
2 PERFORM FIELD INVESTIGATION
3 PERFORM ENDANGERMENTASSESSMENT ,
4 PREPARE DRAFT REMEDIALINVESTIGATION REPORT
5 PREPARE FINAL REMEDIALINVESTIGATION REPORT
6 DEVELOP REMEDIALALTERNATIVES
7 SCREEN REMEDIALALTERNATIVES
8 PERFORM LAB STUDIES /PILOT TESTING
9 EVALUATE REMEDIALALTERNATIVES
(0 DEVELOP CONCEPT DESIGN
li PREPARE DRAFT FEASIBILITYSTUDY REPORT
12 PREPARE FINAL FFASISf! ITY1G» I *\^t ̂ iXu* 1 ll^r^w * ^r^wJUflWl f 1STUDY REPORT
13 PERFORM EPA DESIGNATED. ACTIVITIES
14 REPORTING AND MANAGEMENT - -

0
•M

r

PROPOSED PROJECT SCH
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FIGURE 5-2.
EDULE FOR THE KOI
AMP DRESSER & MCKCfi Ql
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